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of pure clay, or kaolin, (A^Os, 2SiOo, 2H20), with a variable proportion of silica in addition to the amount present in the kaolin, and as little as possible of fluxing materials such as iron oxide, lime, magnesia, potash or soda. Even silica lowers the melting-point, and should be present only in moderate amount. These bricks are largely used f6r lining ordinary metallurgical furnaces, but are not usually sufficiently refractory for electric furnaces; they can, however, be used as a backing for more refractory material. Being silicious in composition, they are easily fluxed by slags containing metallic oxides. When not exposed to such slags they will stand temperatures nearly up to their melting-point, which varies for good fire-clay from about 1,600° C. to 1,730° C. or from 2,900° F. to 3,150° F. They should be laid in fire-clay mud, instead of lime mortar, as the latter would crumble away if strongly heated, and at still higher temperatures would flux the bricks. Fire-clay bricks are subject to a considerable shrinkage when fired. This shrinkage is permanent and varies in amount with the temperature to which the bricks have been heated. Subsequent heating and cooling, at lower temperatures, causes a small temporary expansion and contraction of the brick. The following is an analysis of a good American fire-clay brick:1
Silica............  53.5 per cent.
Alumina.........  42.8 per cent.
Ferric oxide......    1.5 per cent.
Silica Bricks.—These should contain about 95 per cent, to 97 per cent, of silica, Si02. The melting temperature of silica is approximately that of platinum, being about 1750° C., or 3,180° F.,2 and the silica brick should stand up to about 1,700° C., or 3,100° F. They are useful for the roof and other parts of open-hearth steel-furnaces, that are exposed to a very high temperature, but not subjected to the action of metallic slags, which would soon flux them away. They have the property of expanding when fired, and their expansion and contraction when subsequently heated and cooled is greater than that of fire-clay bricks. This expansion of silica bricks amounts to about 1/4 in. per foot and special joints are left to accommodate it when building a furnace roof of these bricks.
1 Messrs. Harbison-Walker.
2 C. W. Kanolt, "Melting-points of Fire-bricks," Tech. Paper 10, Bureau of Standards, Washington, 1912; Met. and Chem. Eng., x, 1912, p. 692; Trans. Am. Electrochem. Soc., xxii, 1912, p. 95.
Lime............    0.5 per cent.
Magnesia........  o. 25 per cent.
Alkalies..........    0.6 per cent.he metal and slag in the furnace. The efficiency can then be calculated as in the simpler cases.
